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The amines are those which contain an amino group characterized by the 
presence of at least one active hydrogen atom. The amines may be primary amino 
groups, secondary amino groups, or combinations of primary and secondary amino 
groups. 



monoethanol amine, diethanolamine, N-(2-aminoethyl) ethanolamine and the like; di- 
and polyamine (polyalkyene amines) such as dimethylaminopropylamine, 3- 
aminopropyl morpholine, ethylendiamine, diethylenetriamine, triethylene tetramine, 
tetraethylene pentamine and the like including distillation bottoms such as HP AX 

10 (commercially available from The Union Carbide Corporation), E-100 (commercially 
available from Dow Chemical Co.), and the like; polyalkyl polyamines; 
propylenediamine, the aromatic amines such as o-, m- and p-phenylene diamine, 
diamino naphthalenes; the acid-substituted polyalkylpolyamines, such as N-acetyl 
tetraethylenepentamine, and the corresponding formyl-, propionyl-, butyryl-, and the 

15 like N-substituted compounds; and the corresponding cyclized compounds formed 
therefrom, such as the N-alkyl amines of imidazolidine and pyrimidine. (Secondary 
heterocyclic amines that are suitable are those characterized by attachment of a 
hydrogen atom to a nitrogen atom in the heterocyclic group such as morpholine, 
thiomorpholine, pyrrole, pyrroline, pyrrolidine, indole, pyrazole, pyrazoline, 

20 pyrazolidine, imidazole, imidazoline, imidazolidine, piperidine, phenoxazine, 
phenthiazine and their substituted analogs. Substituent groups attached to the carbon 
atoms of these amines are typified by alkyl, aryl, alkaryl, aralkyl, cycloalkyl, and 
amino compounds referred to above.) 



25 by reacting an alkenyl succinic anhydride such as succinic anhydride of the formula 



5 



The amines include, but are not limited to, alkanolamines such as 



The "amine" includes, but is not to be limited, to the product obtained 



R-CH-C 





or alkenyl succinic acid such as succinic acids of the formula 



R-CH-COOH 
CH 2 -COOH 
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with the amines of the foregoing paragraph. 

In the above formulae, R is an alkylene group. The alkenyl radical can be 
straight-chain or branched-chain; and it can be saturated at the point of unsaturation 
5 by the addition of a substance that adds to olefinic double bonds, such as hydrogen, 
sulfur, bromine, chlorine, or iodine. There must be at least two carbon atoms in the 
alkenyl radical, but there is no real upper limit to the number of carbon atoms therein. 
The alkenyl succinic acid anhydrides and the alkenyl succinic acids are 
interchangeable for the purposes of the present invention. Nonlimiting examples of 

10 the alkenyl succinic acid anhydride component are ethenyl succinic acid anhydride; 
ethenyl succinic acid; ethyl succinic acid anhydride; propenyl succinic acid 
anhydride; sulfurized propenyl succinic acid anhydride; butenyl succinic acid; 2- 
methylbutenyl succinic acid anhydride; 1,2-dichloropentyl succinic acid anhydride; 
hexenyl succinic acid anhydride; hexyl succinic acid; sulfurized 3-methylpentyl 

15 succinic acid anhydride; 2,3-dimethylbutenyl succinic acid anhydride; 3,3- 
dimethylbutenyl succinic acid; l,2-dibromo-2-ethylbutyl succinic acid; heptenyl 
succinic acid anhydride; 1,2-diiodooctyl succinic acid; octenyl succinic acid 
anhydride; diisobutenyl succinic acid anhydride; 2-methylheptenyl succinic acid 
anhydride; 4-ethylhexenyl succinic acid; 2-isopropylpentenyl succinic acid anhydride; 

20 nonenyl succinic acid anhydride; 2-propylhexenyl succinic acid anhydride; decenyl 
succinic acid; decenyl succinic acid anhydride; 5-methyl-2-isopropyl-hexenyl 
succinic acid anhydride; l,2-dibromo-2-ethyloctenyl succinic acid anhydride; decyl 
succinic acid anhydride; undecenyl succinic acid anhydride; 1,2-dichloroundecyl 
succinic acid; 3-ethyl-2-t-butylpentenyl succinic acid anhydride; tetrapropenyl 

25 succinic acid anhydride; tetrapropenyl succinic acid; triisobutenyl succinic acid 
anhydride, 2-propyl-nonyl succinic acid anhydride, 3-butyloctenyl succinic acid 
anhydride; tridecenyl succinic acid anhydride; tetradecenyl succinic acid anhydride; 
hexadecenyl succinic acid anhydride; sulfurized octadecenyl succinic acid; octadecyl 
succinic acid anhydride; l,2-dibromo-2-methylpentadecenyl succinic acid anhydride; 

30 8-propylpentadecyl succinic acid anhydride; eicosenyl succinic acid anhydride; 1,2- 
dichloro-2-methylnonadecenyl succinic acid anhydride; 2-octyldodecenyl succinic 
acid; 1,2-diiodotetracosenyl succinic acid anhydride; hexacosenyl succinic acid; 
hexacosenyl succinic acid anhydride; hentriacontenyl succinic acid anhydride and 
combinations thereof. In general, alkenyl succinic acid anhydrides having from about 
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8 to about 35, and preferably, from about 9 to about 18 carbon atoms in the alkenyl 
group. Methods for preparing the alkenyl succinic acid anhydrides are known to 
those familiar with the art, the most feasible method comprising the reaction of an 
olefin with maleic acid anhydride. 
5 The reaction is prepared by any known method such as an emulsion, a 

solution, a suspension, a continuous additive bulk process or the like. The reaction is 
carried out under conditions that provide for the formation of the desired product. 
The reaction temperature is in the range of about 40°C to about 200°C, preferably 
about 50°C to about 160°C, and more preferably about 60°C to about 150°C. The 

10 reaction may be carried out at elevated or reduced pressure, but is preferably carried 
out at atmospheric pressure. The reaction is generally carried out over a period of 
time in the range of about 15 minutes to about 8 hours, preferably about 1 hour to 
about 6 hours, and more preferably about 2 hours to about 4 hours. 

The amino alkylphenols emulsifier of this invention may be made by reacting 

15 the alkylphenol:aldehyde:amine in a ratio range of 1:1:0.1 molar to 1:2:2 molar, in 
one embodiment preferably 1:0.9:0.1 to 1:1.9:1.9, in one embodiment preferably 
1:1.5:1.2 molar to 1:1.9:1.8 molar, and in one embodiment preferably 1:0.8:0.3 to 
1:1.5:0.7, resulting in the amino alkylphenol emulsifier. 

Ranges for the emulsifier treated in the water blend fuel are in the 

20 concentration of about 0.05% to about 20% by weight, and in another embodiment 
0.05% to about 10% by weight, and in another embodiment about 0.1% to about 5%, 
and in another embodiment 0.1% to about 3% by weight of the total emulsion. 

In another embodiment of this invention the amino alkylphenol is made by the 
reaction of an alkylphenol with an aldehyde, resulting in an oligomer wherein the 

25 alkylphenols are bridged with methylene groups; then the oligomer is reacted with 
more aldehyde and amine to give the emulsifier Mannich product of this invention. 
The reaction is prepared by any known method such as an emulsion, a solution, a 
suspension, and a continuous addition bulk process. The reaction is carried out under 
conditions that provide for the formation of the desired product. 

30 The reaction is carried out at a temperature in the range of about 0°C to about 

150°C, preferably to about 20°C to about 100°C, and more preferably about 30°C to 
about 70°C over a period of time in the range of about 15 minutes to about 8 hours, 
preferably about 1 hour to about 6 hours, and more preferably about 2.5 hours to 
about 5 hours, resulting in an oligomer wherein the alkylphenols are bridged with 



